The protective effects of chitooligosaccharides against glucose deprivation-induced cell apoptosis in cultured cortical neurons through activation of PI3K/Akt and MEK/ERK1/2 pathways.
Chitooligosaccharides (COSs), the biodegradation product of chitosan, possess a wide range of biological activities. In this study, we investigated the influences of COSs on primary cultured cortical neurons exposed to glucose deprivation (GD). The cell viability assessment by MTT assay, in couple with cell apoptosis analysis by Hoechst 33342 and TUNEL staining, indicated that GD-induced cell apoptosis in cultured cortical neurons was attenuated by COSs co-treatment in a dose-dependent manner. Light micrography following tetramethylrhodamine methyl ester staining revealed that COSs protected cultured cortical neurons from GD insult through the stabilization of mitochondrial membrane potentials. COSs co-treatment also led to the increase in Bcl-2/Bax protein ratio and the inhibition of caspase-3 activation in cultured cortical neurons exposed to GD insult. We further found that COSs were able to transiently cause the activation of Akt and ERK1/2 proteins, and anti-apoptotic effects of COSs could be blocked by chemical inhibition of PI3K and MEK. Taken together, the results suggest that COSs hold a promise to serve as a potential neuroprotective agent for treating cerebral ischemic stroke and neurodegenerative diseases.